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Original Article ABSTRACT: Mimosa caesalpiniifolia is a native species from Northeast Brazil,
with good soil and climate adaptation, fast growth and potential for multiple use.
*Corresponding author: Because of these characteristics, it has been considered a promising species for

debooraalmeida@gmail.com forestry. This work aimed to evaluate the growth and productivity of Mimosa
caesalpiniifolia at 75 months of age, in a homogeneous plantation located in the
state of Rio Grande do Norte, Northeastern Brazil. The data were collected in a 0.05
ha plot with 84 individuals, submitted to thinning at 12 and 55 months. The variables
Caatinga height (H), diameter at breast height (DBH), and diameter at base (DAB) were
evaluated. The productivity of the plantation was estimated in terms of total volume
(m?3) and stacked volume (st), number of stems and mean annual increment (MAI).
Reforestation On average, the individuals were 4.85 m tall, 12.05 cm in diameter at the base (DAB)
and 8.42 cm DBH. Each individual presented an average of 6.07 stems. The
estimated productivity was 43.88 m3 hal, with MAI of 7.02 m? ha! year?, and the
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Palavras-chave: estimated stacked wood volume was 111.89 st hal. The results showed the high
Semirido potential of the species for the production of stakes and fence posts, as well as for
Caatinga the production of kindling and firewood, aiming at the use of all the biomass

produced. Therefore, the planting of this species for the production of wood serves
Silvicultura as an alternative to meet demands in the Northeast of Brazil.

Reflorestamento

Mimosa caesalpiniifolia Benth. como alternativa para

Received in producéo de madeira no Nordeste do Brasil
2022/06/16
RESUMO: Mimosa caesalpiniifolia é uma espécie nativa do Nordeste do Brasil,

Accepted on com boa adaptagdo edafoclimatica, crescimento rapido e potencial de uso
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maltiplo. Por causa dessas caracteristicas, tem sido considerada uma espécie

o promissora para a silvicultura. Este trabalho teve como objetivo avaliar o
;‘)’g}gg‘;go'” crescimento e produtividade de Mimosa caesalpiniifolia aos 75 meses de idade,

em plantio homogéneo localizado no estado do Rio Grande do Norte, Nordeste do
Brasil. Os dados foram coletados em um talhdo de 0.05 ha com 84 individuos,
submetidos ao raleio aos 12 e 55 meses. Foram avaliadas as variaveis altura,
didametro a altura do peito (DAP) e didmetro na base da arvore (DNB). A
produtividade do plantio foi estimada em termos de volume total e volume
empilhado, nimero de fustes e incremento médio anual (IMA). Em média, os
individuos apresentaram 4,85 m de altura, 12,05 cm de didmetro na base (DAB) e
8,42 cm de DAP. Cada individuo apresentou em média 6,07 fustes. A
produtividade estimada foi de 43,88 m? ha!, com IMA de 7,02 m3 ha' ano™, e o
volume de madeira empilhada estimado foi de 111,89 st hal. Os resultados
demonstraram elevado potencial da espécie para producgdo de estacas e mourdes,
bem como para a producao de estacotes e lenha, visando o aproveitamento de toda

DOL: . a biomassa produzida. Portanto, o plantio dessa espécie para a produgdo de
http://dx.doi.org/10.34062/af . ) . ! X
5.v10i2.13983 madeira serve como alternativa para atender demandas no Nordeste do Brasil.
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Introduction

The Caatinga, the main biome of the
Northeast region of Brazil, is subject to long periods
of drought. It occupies about 10% of the country’s
territory, distributed in the states of Rio Grande do
Norte, Paraiba, Ceara, Pernambuco, Piaui, Alagoas,
Sergipe, Bahia and northern Minas Gerais (Silva et
al. 2017; MMA 2022). An estimated 27 million
people live in this region, with a large portion living
in unfavorable socioeconomic conditions, which
makes the biome one of the main sources of
sustenance for the population (MMA 2022).

Although the Caatinga is of great importance

for the conservation of biodiversity, due to the high
number of endemic species, it is subject to rapid
illegal deforestation in the past few years (Pereira
Junior et al. 2014; Althoff et al. 2018). The
vegetation of the biome is a major source of energy
in much of the Northeast region. It is estimated that
254 thousand tons of charcoal and 1.7 million m? of
firewood produced in the northeast region come
from plant extraction (IBGE 2021). The increasing
energy needs of a region that suffers from lack of
investment and presence of the government (Gioda
2019) is a factor intensifying the deforestation of the
biome.
The red ceramic sector is the main firewood-
consuming productive segment in the region and is
responsible for the estimated consumption of 50% of
the firewood produced, used for heating Kkilns
(Henrigues Junior and Rodrigues 2017). The states
of Bahia, Piaui, Pernambuco and Sergipe stand out
as the largest producers of firewood for cooking
(IBGE 2021).

Therefore, seeking alternatives to meet the
demand for firewood in the Northeast, it is important
to encourage the establishment of commercial forest
stands planted with forest species native to the
biome, which have natural adaptations to the soil and
climate conditions. In this sense, Mimosa
caesalpiniifolia Benth. is one of the main woody
plants that make up the native Caatinga vegetation.
It is an arboreal species belonging to the Fabaceae
family, popularly known as ‘sabid’, and has been
considered promising for forestry. The species
occurs naturally in the states of Maranhéo, Piaui,
Ceara, Rio Grande do Norte, Paraiba and
Pernambuco, where annual rainfall varies from 600
to 1,000 mm, while it is less present in drier areas
(Maia 2004).

As it is a leguminous species that has the
characteristic of fixing nitrogen through symbiotic
association with bacteria (Souza et al. 2022),
promotes the incorporation of nitrogen in the soil.
This aspect makes the species suitable for recovery
of degraded areas (Oliveira et al. 2018). Besides this

use, the species can also be planted for production of
wood and fodder for livestock (Rodrigues et al.
2020). It also has pharmacological and medicinal
properties (Silva et al. 2020; Ucella-Filho et al.,
2022), in addition to being a potential producer of
condensed tannins, which can generate a
complementary and sustainable income for rural
producers (Azevédo et al. 2017; Pereira et al. 2018).
Its wood has a specific weight of around 0.87 g/cm?
and a fixed carbon content of approximately 73%,
characteristics that qualify it as an option for
firewood and charcoal production (Ribaski et al.
2003; Batista et al. 2020).

Thus, due to the multiple use capacity of the
species, this work aimed to evaluate the growth and
productivity of Mimosa caesalpiniifolia at 75
months of age, in a homogeneous plantation located
in the state of Rio Grande do Norte, Northeastern
Brazil.

Material and Methods
Study area

The study was carried out in a homogeneous
Mimosa caesalpiniifolia plantation, with 3 m x 3 m
spacing, located in the municipality of Macaiba,
state of Rio Grande do Norte (Figure 1). The local
climate, according to the Kdppen classification, is
type As, with a concentrated rainy season between
May and July, while the dry season occurs between
September and December. The average annual
rainfall is approximately 1,280 mm and the monthly
temperature varies between 24 and 28°C (Alvares et
al. 2013). According to the Brazilian Soil
Classification System, the predominant soil is
classified as Quartz Neosol, characterized by low
natural fertility and sandy texture (Mascarenhas et al.
2005; Santos et al. 2018).

Implantation and silvicultural treatments

In the preparation of the soil for planting,
cross tilling was carried out to systematize the area.
A total of 396 Mimosa caesalpiniifolia seedlings
were planted, forming 3,564 m2 of effective planted
area. The seedlings were produced from seeds
obtained from plants of a commercial plantation in
Macaiba, Rio Grande do Norte, which were sown in
polyethylene bags with capacity for 1.5 kg of
substrate, filled with sand + organic compostina 1:1
ratio. Subsequently, the bags were placed in a
greenhouse. The seedlings were irrigated daily to
supply the water demand necessary for growth and
development. They were transplanted when they
were 60 cm high on average. Before planting, the
leaf-cutting ants were fought with the use of
granulated ant bait.
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Figure 1. Location of the homogeneous plantation of Mimosa caesalpiniifolia, Macaiba, Rio Grande do Norte

Brazil.

Data collection

The data were collected 75 months after
planting and a plot of 0.05 ha containing 84
individuals was sampled. In this plot, all individuals
were submitted to thinning, which consisted of
cutting the excess stems to prioritize the main stems.
Thinning was carried out at 12 and 55 months after
planting, manually with the help of saws.

The data collection included measurement of
the total height (H), with a centimeter measuring
stick; the circumference at breast height (1.30 m
from the ground (CBH) and circumference at the
base of the tree (CAB), a tape measure in
centimeters. The CBH and CAB values were
converted into diameters (DBH and DAB).
Subsequently, the equivalent diameter of the
sampled individuals with more than one trunk was
calculated using the equation:

Deq = /X, DBH? (1)

Data analysis

The equivalent diameter and total height
were used to estimate the individual volume and the
total volume of the plot and then the volume per
hectare was estimated. The estimate of the stacked
volume, in steres (st ha), was calculated using the
stacking factor of 2.55 proposed by Barros et al.
(2010) for Mimosa caesalpiniifolia. The average

annual increment (IMA), which expresses the
average annual growth of the plantation, was
determined by the quotient between the plant volume
(m2 ha!) and age.

The distribution of the number of
individuals, bundles, and volume by diameter class
was determined for all individuals sampled. The
number and range of classes were defined using the
method proposed by Sturges. First, the number of
classes was calculated using the equation:

k =1+ 3322 x (log10™) @)

Where:
k = number of classes;
n = number of individuals observed.

Then, the class interval was calculated,
which was obtained through the ratio between the
total amplitude and the number of classes:

w=g ©

Where:

w = class interval,

R = amplitude - difference between the highest and
lowest value observed in the sample;

k = number of classes.

Adv. For. Sci, Cuiaba, v. 10, n. 2, p. 1995-2002, 2023 1997



Reis et al.

The data obtained were tabulated in
Microsoft Excel and statistically analyzed in
software R version 4. 2.1 (R Core Team 2022).

Results and Discussion
The mean values obtained for the
dendrometric variables of Mimosa caesalpiniifolia at

75 months of age in homogeneous planting are
shown in Table 1. On average, the individuals
presented 4.85 m in height, 12.05 cm in diameter at
base (DAB), and 8.42 cm of DBH. Each individual
presented, on average, 6.07 stems.

Table 1. Descriptive statistics of height (H), DAB (cm), DBH (cm), number of stems, and volume (m3) of Mimosa

caesalpiniifolia at 75 months of age.

Variables Minimum Maximum Mean £ SD VvVC
H 3.50 6.00 4.85+0.60 11.17
DAB 5.98 23.04 12.05+0.38 27.84
DBH 4,55 14.54 8.42+0.23 24.29
N° of stems 3.00 11.00 6.07+£0.21 30.05

VC = coefficient of variation

According to Ribaski et al. (2003), in
plantations using 3 m x 3 m spacing, at 85 months of
age, Mimosa caesalpiniifolia had an average height
of 6 m, with an average annual increase of 1 m, and
6.5 cm of DBH. Although we found a lower average
height, the maximum height was similar to that
mentioned by the other authors, demonstrating the
investment in height growth of some trees in our
plantation. However, the average DBH obtained in
this study was significantly greater, which indicates
greater investment by most trees in growth of
diameter instead of height, probably the result of the
thinning carried out.

In a semiarid region of Ceara, Carvalho et al.
(2004), evaluating the production of wood and
forage in a silvopastoral system from thinning of
Mimosa caesalpiniifolia, observed that after 84
months the average height varied between 6.2 and
7.2 m, while the average DBH varied between 4.5
and 6.8 cm. The authors pointed out that the greater
the number of stems kept in the plant, the smaller its
growth in height and diameter. This demonstrates the
importance of thinning to promote greater growth of
the species in a shorter period of time, because with
sprouting control, competition between stems is
reduced. The height results found by these authors
were higher than those obtained in this study, but the
diameters were smaller, possibly due to greater water
availability in the region where our study was carried
out.

Barros et al. (2010), evaluating the growth of
native and exotic species in the municipality of
Acraripe, Penambuco, with planting spacing of 3 m x
2 m, observed that at 77 months of age, Mimosa
caesalpiniifolia was the species with the greatest
growth in height, averaging 8.11 m, ranging from
7.10 to 9.25 m. The authors found a mean DBH of
4.08 cm, lower than the average obtained in this
study.

Studies to quantify the growth and
productivity of Mimosa caesalpiniifolia are scarce.
It is observed that the average height and DBH
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values obtained in this study differed from the results
found by Ribaski et al. (2003), Carvalho et al. (2004)
and Barros et al. (2010). This indicates that under
different silvicultural treatments and edaphoclimatic
conditions the species presents a different behavior
in terms of growth, being able to have greater
investment in growth in height than in diameter or
reciprocally. Therefore, the quality of the site
directly influences the growth in height and DBH of
the species.

The estimated number of stems for Mimosa
caesalpiniifolia at 75 months of age, even though it
had undergone two prunings, was 9,286 per hectare.
The  production  considering ~ 96-month-old
plantations can vary between 4,000 and 9,000 stems
ha! (Ribaski et al. 2003), which demonstrates the
high production capacity of stems per hectare by the
species.

The estimated volumetric productivity was
43.88 m? hal, with an MAI of 7.02 m3 ha! year™.
The estimated stacked wood volume was 111.89 st
ha'l. Barros et al. (2010), in a Mimosa
caesalpiniifolia plantation at 77 months of age
located in the Araripe, Pernambuco, found greater
results than ours, with estimated volumetric
productivity of 52.28 m3 ha* and MAI of 8.04 m3 ha-
! year!. This difference in productivity may be
related to the thinning performed at 12 and 55
months after planting.

According to Ribaski et al. (2003), Mimosa
caesalpiniifolia wood production varies according to
the ecological zone in which the species is planted.
The authors reported that in a sub-humid region, in
72-month-old plantations, using 2 m x 2 m spacing,
the average volume obtained was 46.50 m2 ha, with
MAI of approximately 7.70 m3 ha* year?, while in a
region with a hot semiarid climate, in more widely
spaced plantations (3 m x 2 m), production was
lower, with MAI around 5 m3 ha'* year.

The results obtained for the production of
solid wood were similar to those described by
Ribaski et al. (2003) in the sub-humid region.
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However, the difference in spacing can lead to
variations in the number of stems per hectare as well
as growth in diameter. In denser spacings, trees tend
to have fewer stems and less growth in diameter, due
to greater competition for water and nutrients, as
plant has a smaller unit of area. In addition, at these
spacings, there is greater growth in height due to
greater competition for sunlight. These factors
directly influence wood production. Therefore, the
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spacing must be determined based on the final
product that will be marketed.

From the data obtained, the distribution of the
number of individuals, number of stems, and the
volume of solid wood per hectare in diameter classes
was performed (Figure 2). The diametric distribution
showed a tendency towards normality, which is
expected for planted forests due to the uniformity of
planting.
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Figure 2. Distribution in diameter classes of the number of individuals (A), number of stems (B) and estimated
solid wood volume per hectare (C) of Mimosa caesalpiniifolia at 75 months of age.
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The largest number of individuals was
observed in classes ranging from 7.05 and 8.30 cm
and 8.30 to 9.55 cm, with 377 and 417 individuals
per hectare, respectively (Figure 2A). When
evaluating the distribution in diameter classes of the
number of stems and volume of solid wood per
hectare, like for the number of individuals, the
highest estimated values were found in classes
ranging between 7.05 and 8.30 cm and 8.30 and 9.55
cm (Figure 2). In the class ranging from 7.05 to 8.30
cm, 2,103 stems ha were estimated, while in the
class ranging from 8.30 to 9.55 cm, 2,738 stems ha™!
were estimated (Figure 2B). Regarding the
distribution of estimated solid wood volume per
hectare in diameter classes, 8.86 and 12.75 m? of
wood were observed in classes between 7.05 and
8.30 cm and 8.30 and 9.55 cm, respectively (Figure
2C).

Considering the classification proposed by
Carvalho et al. (2004), for the production of stakes
(diameter > 7.0 cm and length of 2.2 m), kindling
(diameter between 5.0 and 6.9 cm and length of 1.1
m) and firewood (diameter between 3 .0 and 4.9 cm
and a length of 1.0 m), it can be seen that based on
the data on height variation obtained (Table 1), the
wood produced by Mimosa caesalpiniifolia at 75
months of age is suitable for the production of stakes,
kindling and firewood.

However, when considering the variation in
DBH data and the distribution of the number of
stems hal in diameter classes, 17.74% of the total
stems would be suitable for use as kindling and
firewood, while the rest, i.e., 82.26%, could be used
as stakes. Besides the production of stakes,
according to Francelino et al. (2003), when the stems
of the species are between 7 and 14 cm in diameter,
they can also be used for the production of fence
posts.

Carvalho et al. (2004), Ribaski et al. (2003),
and Barros et al. (2010) found mean height values
higher than those observed in this study for Mimosa
caesalpiniifolia at similar ages. However, the
increase in solid wood productivity is directly related
to the investment of plants in diameter growth.
Regression analysis showed that trees with larger
diameter stems were those with the highest
production of solid wood. The relationship between
the volume produced and the DBH indicates that the
greater the DBH of the tree, the greater the
production of wood (Figure 3B).

This pattern was also observed by Azevédo et
al. (2014), studying the volume and mass ratio of
Mimosa tenuiflora (Willd.) Poir.) wood as a function
of the plants’ phonological. They found that in the
period when the species had the largest volume of
wood was when trees with the largest diameter of the
trunk were collected, showing that these variables
are strongly related. Alves Junior (2010), studying
various species of Caatinga plants in the
municipality of Floresta, Pernambuco, also found a

strong correlation between volume and DBH
(0.835541), confirming the existence of this
relationship in several Caatinga species.
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Figure 3. Dispersion of the volume obtained for
Mimosa caesalpiniifolia at 75 months of age
according to height (A) and DBH (B).

Therefore, according to Moura et al. (2006),
when rationally managed, a Mimosa caesalpiniifolia
stand can produce an average of 66 t ha* of total
biomass, which can be used as firewood, charcoal,
kindling, and fence posts. Because it is a species that
presents many stems and a high capacity for re-
growth, the increase in the productivity of the
plantation can be obtained through the
implementation of silvicultural practices, such as the
technique of thinning to diminish the competition
between the plants for sunlight, water and nutrients.

Conclusions
Mimosa caesalpiniifolia at 75 months of age
presented volumetric productivity of 43.88 m? ha-1
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and piled wood volume of 111.89 st ha'. These
results indicate a high potential of the species for the
production of stakes and fence posts, since most of
the stems had a diameter above 7 cm, as well as for
the production of kindling and firewood, aiming at
the use of all the biomass produced, since some
stems had small diameters. Therefore, the planting of
this species for the production of wood serves as an
alternative to meet demands in the Northeast of
Brazil.
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